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of a plate, a net, or an deposited film of a conductive or semiconductive materia! and a 
discharge electrode 4a which is parallel to the induction electrode 1a are disposed. A 
plate-like porous filter 14a composed of dielectric material such as ceramic is disposed 
between the dielectric body 2a and the discharge electrode 4a to form discharge spaces 
3a, 3b. Both electrodes 1a and 4a are held such that they are insulated from each other 
and an alternating current high voltage power source or a high voltage pulse power source 
9 is connected between the electrodes 1a and 4a via lead wires 7, 8. Particle-like 
contaminant in the exhaust gas to be treated is filtered and removed by the porous filter 
14a and gaseous contaminant is dissolved by discharge plasma into radical safe gas and 
is removed. 
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(54) CORONA DISCHARGE ELEMENT AND GAS TREATMENT DEVICE USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simultaneously remove particle-like 
contaminant and gaseous contaminant in exhaust gas by sandwiching at 
least one out of a porous filter composed of dielectric body and a dense 
dielectric body between a pair of electrodes. 

SOLUTION: An induction electrode 1a which is put into close contact with 
a dense dielectric body 2a made of ceramic such as alumina or glass such 
as quartz and is made of a plate, a net or an deposited film of a conductive 
or semiconductive material and a discharge electrode 4a which is parallel 
to the induction electrode 1a are disposed. A plate-like porous filter 14a 
composed of dielectric material such as ceramic is disposed between the 
dielectric body 2a and the discharge electrode 4a to form discharge spaces 
3a, 3b. Both electrodes 1a and 4a are held such that they are insulated 
from each other and an alternating current high voltage power source or a 
high voltage pulse power source 9 is connected between the electrodes 1a 
and 4a via lead wires 7, 8. Particle-like contaminant in the exhaust gas to 
be treated is filtered and removed by the porous filter 14a and gaseous 
contaminant is dissolved by discharge plasma into radical safe gas and is 
removed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The corona discharge component characterized by putting every at least one porosity filter and dense 
dielectric which were constituted from a dielectric by inter-electrode [ of this couple ] in the corona discharge 
component which alternating current high tension or a pulse height electrical potential difference is impressed 
[ component ] to inter-electrode [ of the couple insulated by ** ], and generates corona discharge, respectively. 
[Claim 2] the porosity filter which consisted of dielectrics which have pore by which an alternating current high-tension 
power source or a pulse height electrical-potential-difference power source is connected to inter-electrode [ of the 
couple insulated by ** ], and processed gas is filtered by inter-electrode [ of this couple ] by passing, and ** the gas 
treatment equipment using the corona discharge component characterized by placing a dense dielectric between at least 
one at a time, respectively. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention removes and disassembles the particulate matter and the gaseous pollutant which 
are contained in exhaust gas, such as a diesel power plant and various boilers, or relates to the corona discharge 
component for purifying the gas containing various organic solvents, a chlorinated organic compound, an offensive 
odor, etc., and the gas treatment equipment using it. 
[0002] 

[Description of the Prior Art] As shown in drawing 9 , the conventional corona discharge component Two electrode 
insulated la, Generate discharge of the format called silent discharge by putting dense dielectric 2a among 4a, and 
impressing alternating current high tension or a pulse voltage 9 between these two electrodes, or Discharge of the format 
called creeping discharge was generated by preparing electrode la in one side face of dense dielectric 2a, preparing 
discharge electrode 4b in other side faces, and impressing alternating current high tension or a pulse voltage between 
these two electrodes, as shown in drawing 10 . 

[0003] moreover, a swage block in order to remove the particulate matter contained in the exhaust gas of a diesel power 
plant, as shown in drawing 1 1 - using the ceramic filter 1 1 of a **, as passage gas 10 showed, when close [ a gas inlet 
12 to ] passed the porosity ceramic filter 1 1, it carried out separation clearance of the particulate matter, and processing- 
object gas 5 had discharged as processing termination gas 6 from the gas outlet 13. 

[0004] Particulate matter was unremovable, although the plasma was able to be generated and the chemical reaction of 
the radical generated in the plasma and the gaseous pollutant in exhaust gas was able to be generated with such a 
conventional silent discharge corona discharge component and a conventional creeping-discharge corona discharge 
component. 

[0005] Moreover, as for the plasma generated with a silent discharge corona discharge component or a creeping- 
discharge corona discharge component, as a result of being formed on the front face of the very thin channel and the 
dense dielectric which are generated in non-denses in the opening of discharge space 3 a, the probability of collision of a 
radical and the molecule of the gaseous pollutant in exhaust gas is small, and processing had taken time amount. 
[0006] On the other hand, although the particulate matter which uses the carbon in diesel exhaust gas as a principal 
component was removable in the ceramic filter, to the gaseous pollutant, it was ineffective. 

[0007] Furthermore, since the particulate matter removed out of exhaust gas with the ceramic filter was accumulated on 
a filter and produced clogging, it needed the activity which it heats periodically, and carbon is burned and is removed. 
[0008] There was a case where temperature carried out abnormality lifting locally and a ceramic filter was damaged, at 
that time. 
[0009] 

[Problem(s) to be Solved by the Invention] The object of this invention is enabling it to emit the particulate matter and 
the gaseous pollutant in exhaust gas outside as pure gas by removing simultaneously. 

[0010] Other objects are shortening time amount (processing time) required in order to raise the probability of collision 
of the radical and gaseous pollutant molecule which are generated with the plasma, to disassemble the gaseous pollutant 
molecule in the oxidation and a reduction operation and to change into a safe molecule. 

[001 1] Moreover, other objects are the plasma's removing as a carbon dioxide at low temperature, and preventing 
breakage by partial heating of said ceramic filter etc., when disassembling the particulate matter which uses the carbon 
in diesel exhaust gas as a principal component. 

[0012] The object of further others is making the particulate matter which uses the carbon in diesel exhaust gas as a 
principal component act as a reducing agent of the nitrogen oxides in exhaust gas, changing nitrogen oxides into 
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nitrogen and processing them. 
[0013] 

[Means for Solving the Problem] To inter-electrode [ of the couple insulated by ** produced with the metal the semi- 
conductor, etc. ], the corona discharge component of this invention, and the processor using it Ceramics produced with 
dielectrics, such as a ceramic, such as a porosity filter and an alumina, Put every at least one dense dielectric produced 
with glass, such as quartz glass, respectively, and a corona discharge component is constituted. The corona discharge 
which impresses alternating current high tension or a pulse height electrical potential difference between these two 
electrodes, and has at least one discharge gestalt of creeping discharge, silent discharge, and void discharge is generated, 
and nonequilibrium plasma is generated. 

[0014] At this time, particulate matter is deposited on a porosity filter in the process in which this porosity filter is 
passed for processing-object gas, such as exhaust gas, and it dissociates from exhaust gas. 

[0015] On a porosity filter front face, creeping discharge within the pore of the shape of an internal minute opening 
simultaneously void discharge In order that the radical and gaseous pollutant by which at least one of the discharge 
[ those ] of each has occurred, and silent discharge is generated with the discharge plasma in the both sides or one side 
of a porosity filter may collide within the front face of a porosity filter, and internal pore As compared with the case 
where it collides only in the gas in the conventional discharge space, a probability of collision becomes large, 
oxidation / reduction reaction of a gaseous pollutant is promoted, and the processing time can be reduced. 
[0016] Although especially the particulate matter that uses the carbon in exhaust gas as a principal component in the 
exhaust gas discharged from a diesel power plant is deposited on the filter in case it is filtered with a porosity filter, it 
oxidizes to a carbon dioxide in an operation of the oxidizing quality radical in the discharge plasma which exists there, 
turns into a gaseous substance, and is removed from on said filter. 

[0017] Since the oxidation reaction to the carbon dioxide of the particulate matter which uses carbon as a principal 
component advances at low temperature at this time, problems, such as partial heating which leads to breakage on a 
ceramic filter, are not generated. 

[001 8] Moreover, since the exhaust gas discharged from a diesel power plant has the high oxygen density, it is difficult 
for an oxide with the still higher order nitrogen oxides in exhaust gas, for example, a nitrogen monoxide, to be [ only 
oxidizing to a nitrogen dioxide, and ], and to remove the nitrogen oxides in exhaust gas only with the discharge 
generation plasma, but if an operation of the discharge generation plasma is especially received on the surface of a 
ceramic filter by coexistence of a carbon-like particle, since it is returned even to nitrogen, nitrogen oxides will become 
possible [ removing the nitrogen oxides in exhaust gas ]. 
[0019] 

[Embodiment of the Invention] The porosity filter produced with dielectrics, such as an alumina ceramic, to inter- 
electrode [ of the couple insulated by ** produced with the metal, the semi-conductor, etc. ], The dense dielectric 
produced with glass, such as ceramics, such as an alumina, and quartz glass The corona discharge component which it 
put at least one [ at a time ] is constituted, the corona discharge which has at least one discharge gestalt of creeping 
discharge, silent discharge, and void discharge by impressing alternating current high tension or a pulse height electrical 
potential difference between two electrodes is generated, and nonequilibrium plasma is generated. 
[0020] When passing the porosity filter of the above-mentioned corona discharge component and purifying processing- 
object exhaust gas, the gas passageway for passing that is prepared in the interior of this porosity filter. 
[0021] In case the particulate matter in processing-object exhaust gas is filtered with a porosity filter, it is removed, the 
radical generated with the discharge plasma decomposes into safe gas, and a gaseous pollutant is removed. 
[0022] In case especially the particulate matter that uses carbon as a principal component when processing-object 
exhaust gas is exhaust gas of a diesel power plant is filtered with a porosity filter, low temperature oxidation of it is 
carried out in an operation of the discharge plasma, and since it is changed and emitted to a carbon dioxide, the 
condition that there is always no blinding is held, and also a porosity filter returns the nitrogen oxides of the gaseous 
pollutant in exhaust gas under an operation of the discharge plasma, and can emit them as safe nitrogen gas. 
[0023] 

[Example] When the drawing of attachment of the example of the corona discharge component of this invention 
explains, as it is shown in dr awin g 1 It sticks to dense dielectric 2a produced with glass, such as ceramics, such as an 
alumina, and a quartz. By arranging discharge electrode 4a in parallel with electrode la produced by the plate of a 
conductor or a semi-conductor, the network, the vacuum evaporationo film, etc., and this, dielectric 2a and tabular 
porosity filter 14a which consisted of dielectrics, such as a ceramic, between discharge electrode 4a are placed, and 
discharge space 3 a and 3b is formed. 

[0024] And two electrodes la and 4a insulate and hold to **, and connect an alternating current high voltage power 
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supply or the high voltage pulse power source 9 through lead wire 7 and 8 between these two-electrodes la and 4a. 
[0025] If alternating current high tension or a high voltage pulse voltage is impressed to this inter-electrode ones, as 
shown in drawing 2 , 3d of silent discharge will be 14s of front faces of porosity filter 14a in discharge space 3a and 3b 
again, and void discharge 14vd will occur [ creeping-discharge 14sd and 2sd(s) ] in pore 14v inside porosity filter 14a 
further at 2s of front faces which touched the list at discharge space 3of dense dielectric 2a a. 
[0026] the radical which generates the plasma by 3d of such silent discharge, creeping-discharge 14sd, 2sd, and void 
discharge 14vd, excites the gas molecule which exists in pore 14v inside discharge space 3a and 3b or porosity filter 
14a, and is rich in reactivity ~ for example, although not illustrated, NO*, 02*, OH, etc. generate N*, N2*, CO*, etc. 
and ozone to a large quantity as a reducibility radical as an oxidizing quality radical. 

[0027] Moreover, are equipment as the example of the gas treatment equipment using an above-mentioned corona 
discharge component is also shown in drawing! , and it sets to drawing 2 which shows the operation situation of the 
equipment. Exhaust gas, such as a diesel power plant and various boilers, and an organic solvent, a chlorinated organic 
compound, If it introduces so that discharge space 3b of a side besides porosity filter 14a may be passed using the 
porosity filter 14 as passage gas 10 for processing-object gas 5, such as air containing an offensive odor etc., into 
discharge space 3 a by the side of one of porosity filter 14a It collides with the radical and ozone molecule which are 
generated with the plasma, and oxidation / reduction reaction is carried out, and it is defanged and is emitted to the 
exterior of gas treatment equipment as processing termination gas 6 at the same time the gaseous pollutant in 
processing-object gas 5 receives bombardment of the electron in the discharge generation plasma directly in that case. 
[0028] Simultaneously, since porosity filter 14a deposits the particulate matter contained in it on 14s of the front face in 
case it **** processing-object gas 5, the above-mentioned gaseous pollutant and the particulate matter of processing- 
object gas 5 are simultaneously removable. 

[0029] Although particulate matter is using carbon as the principal component and carbon carries out filtration 
deposition on porosity filter 14a especially when processing-object gas 5 is diesel-power-plant exhaust gas, low 
temperature oxidation is carried out and it is defanged as a carbon dioxide, and it becomes gas and is emitted by 
operation of the discharge generation plasma. 

[0030] Moreover, although a lot of nitrogen oxides which are mainly concerned with a nitrogen monoxide NO contain 
as a gaseous pollutant as shown in d raw ing 2 when processing-object gas 5 is diesel-power-plant exhaust gas As the 
carbon C by which filtration deposition was carried out on 14s of front faces of porosity filter 14a shows the reaction 
situation in the inside of the discharge plasma in the ellipse of this drawing, under the discharge generation plasma, it 
acts as a reducing agent. The reaction for which low temperature oxidation of the carbon C is carried out, and it serves 
as a carbon dioxide CO 2 is accompanied, and nitrogen oxides serve as nitrogen N2 by the reduction reaction, are 
defanged, serve as processing termination gas 6, and are discharged outside. 

[0031] The corona discharge component of this invention and the gas-treatment-equipment example using it are not 
limited to what is shown in drawing 1 , and within the limits of this invention, it can change selectively, or they can be 
added and carried out. For example, instead of carrying out like the example of drawin g 1 , insulator arrangement of the 
discharge electrode 4a which stuck to dense dielectric 2b like drawing^ , and was produced by the plate of a conductor 
or a semi-conductor, the network, the vacuum evaporationo film, etc. may be carried out to parallel at electrode la. 
[0032] Moreover, insulator arrangement of the corona discharge pole 4b produced by the plate of a conductor or a semi- 
conductor, the network, the vacuum evaporationo film, etc. so that gas, such as the shape of the shape of a slit, 
reticulated, and punching, could be directly passed on porosity filter 14a like drawing 4 may be carried out to parallel at 
electrode la. 

[0033] Still like the example of drawin g 1 , instead of forming a corona discharge component by electrode la, tabular 
dense dielectric 2a, discharge space 5, and ceramic filter 14made from tabular dielectric a, as shown not only in parallel- 
pole structure but in drawin g 5 , you may form in the said alignment by cylindrical electrode 4c, discharge space 3 a and 
3b, ceramic filter 14made from cylindrical dielectric b, cylindrical dense dielectric 2c, and electrode lb. 
[0034] Or 2d of cylindrical dielectrics dense to the inner surface of cylindrical dielectric cylindrical electrode 4c in the 
example of said drawing 5 can also be arranged like the example of drawing 6 . 

[0035] moreover — or instead of preparing cylindrical electrode 4c in the example of said drawing 5 , as shown in 
drawing.! , the periphery of ceramic filter 14made from cylindrical dielectric b can be contacted, and the shape of a ring 
and 4d of spiral corona discharge poles can also be arranged. 

[0036] furthermore - or as shown in drawin g 8 , instead of the shape of a ring in the example of said drawi n g 7 , and 4d 
of spiral corona discharge poles, it is also possible to prepare wire gauze-like corona discharge pole 4e. 
[0037] It is [ part / as the drawing sign shown in drawing 1 in a drawing sign of the example shown in above-mentioned 
drawing 3 thru/or drawing 8 , and 2 / same ] the same also about the name and function of the part. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



6/9/2004 



Page 4 of 4 



[0038] 

[Effect of the Invention] In case processing-object gas passes this porosity filter by having put every at least one 
porosity filter and dense dielectric which were constituted from a dielectric by inter-electrode [ of the couple insulated 
by ** ], respectively It becomes possible to raise substantially an operation (electronic bombardment and collision with 
radical ozone) of the discharge generation plasma generated in the front face and internal pore of this porosity filter only 
as compared with the case of only passing discharge space. 

[0039] And the front face of a porosity filter and the wall surface of internal pore serve as a field of the reaction of 
radical ozone and a gas harmful matter molecule, and oxidation / reduction reaction is promoted. 
[0040] It becomes possible to shorten gassing time amount substantially only as compared with the case of only passing 
discharge space these results. 

[0041] Moreover, when processing-object gas contains particle-like harmful matter, gas harmful matter and particle-like 
harmfixl matter can be removed simultaneously. 

[0042] When especially processing-object gas is diesel-power-plant exhaust gas, the carbon filtered and accumulated 
receives an operation of the discharge generation plasma in a porosity filter, low temperature oxidation is carried out to 
it, nitrogen oxides are returned simultaneously, and it is changed into a carbon dioxide and nitrogen, respectively, and is 
emitted as harmless processing termination gas. 



[Translation done.] 



http://www4.ipdl.jpo.gojp/cgi-bin/tran_web_cgLejje 



6/9/2004 



Page 1 of 4 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 9] 
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T52«ffiE«2S <fe L < Ht«EE/<^* WK 9 Sr«»t 5 <b 
©-Cfc5, 

[002 5] Kttffmfc&flEffiftEfe t < ttffiff/^X 
«JI5rfPADl-5 1 0 2 K^ttO < fe«^rfl 3a, 3 b X 
«^«Ctt3 #7LV7^^ 1 4 a©£ffil 

4 s -C, Mtf(::«®&ff«#2 a ©Sfc*^W 3aCfL 
fcftffi2 stfSIMH s d*}<fctf2 sd^i^ll, 
#flJt7^ 1 4 a rtS]3©*ffl7Ll 4 v KJHt 
1 4 v d tf%£-tZo 

[0 0 2 6] r.lX&0«t)*ttm3d. MiS!il4s 
d. 2sd. W Kttmi 4 v d-CT^X-vSr^U 
ticm^M3 a , 3btL< \t&Mt? ■< M 1 4 a ftSR 

[0 0 2 7] $fc±^©an^$mft^£/8V\fc#*#i 

a^Bwu^Jtia 1 ooMrwbo-c, *© 

fftMeaiu ^wmm 

Slifc if **trffi*ft fc*©&S*f*#* 5 £#?L» 
7-f^l4a ©-filJ©fefl;^W 3 a rtfc, ^©^ILK 
7^;u?14 ^riiiiif ^ lot LT#-?L©7 1 4 

a (ommomm^m 3 b ^iiii-rs j; 5 t^A-r 5 1 , 

y7^^©«^©W9?^B^(t5 tlali^ic, 7-?X 
^x-±0.£ftZyi?J}ji<*?*y'vttl-bW&Lxmt • 

[0028] 1 4 a 

^5«riiil1-*|R, ^©f^S}x5»W^fSr 
^©SiSl 4 s±\z*m-rz><DX', «5»©*Q.SM^^^ 

5, 

[0029] Wit, $m*S&X* 5 tff-f—tfA^aO'S,? 
1 1>X$3 9 , -f/^14a ±C#-/tf vasjgil 

^ai-5#. fMsXT-^x^rofffflia ►) , warn: 

So 

[oo3o] *fc, *aa«*^5^f f ^-<A'3i>^ 
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$ titc * - * y c #h 0©m r rt ©a*^? 

[00 3 1] £©JB9!oaa-rtMMt?&tf**ifrJlli'< 

©-?&<, £©»wo«airt'c«^ttKWEUfco, # 

* Lt*lt5 r t *5"C# S. « it tf^ J: 
5Kl-»ft9fc» H3©J:5{!HMS«;««#2bK:«# 

[0 0 3 2] m4<Di.0\c£llW7<<^?l 4& 

£-pfHR Lit 3 n 4 b zmmmm i a trffi; 

[0 0 3 3] SbKHi©S6t««)J:5t, ttttftffl 

ttli*Wi4 c , Sc^n 3a, 3b, RffitttfltttS 

■fe7v^7^/^i4b, RmttS8«mfr2 c, m 
[0034] me><DMMm<D&o^wmms<om: 

JSWUotfS, R®^HttfrRi§itti|ii®^4 c©[^B 

[0 0 3 5] *fc*fiH7fcjjc*-,fc5fc:» "flrffi05©0l 
*«fc*itf*RiafttW»«i 4 c MHtftftOte. Rt§f 
ttisf«#S!Hr 5? 1 4 b OftUCftfifi LT 

!) «L< HtMIIKa n-7-*«I4 dSrEB-fS 

[0 0 3 6] Sfefc*ttH8lc:i3^ J;5fciT8BB7©!l 
ISHfcJSttS 'J V^#£L< tt*tett3n^Jk«S4 d 

[0037] ±ch 3 ash 8 \cm Ltzmmmvmmw- 

[0 0 3 8] 

I»H<D»*] Sfcl»Sftfc-»©««HBIK:lli«*-e 



±£#5 4*5. 

[0 0 3 9] L*»t>, ^JL®?^/^©^, f*3SB©#B 

[0040] z*ih<omsk. mzfamgmzmmzitz 
**. 

[o o 4 1 1 *fc, t&mti#xm*mwQow%G 

[0042] Wcawjfirti^ijs^-f — If/P3iy«»# 
[H1B©«*>5:11W] 

[Hi] £©lSM©H»J©»fffiliir-&5 0 

[12] Hl©^M(c4olt5^ffi^^-rt£7c»rB 

[03] £©»W©9J©aE*«©»JS»fBiH-CS)5. 
[04] £0D»W©ttO3Hlfc«©«3g*fiSH-C*)a. 
[0 51 Hl©JWt*^-*^Rtttt«itfcLfc**« 

[0 6] 0 2<oJk««^SrlHI-tntt««aji:Lfcll»« 

[07] a4<Dwm**mwniw*K\,it9iwM 

[0 8] 0 7©|Qt«S:«B5»ttKaSJELfcll*«-C*) 
6. 

[0 9] flejfcott^B^oHWH-efcS. 

[010] ^*©fBffi»S3ci^iS«i(|^©*ii»fifi0 

[011] ©f^-^/HyyVf t7 V7^7Y 



1 a , 1 b 

2a, 2b mftffi®mm# 

2 c , 2 d R1«^ffl«Sim{*: 

2 s Wt#©«rtt£ll]K:£Lfc*ffi 

2 s d 

3a, 3b £fc*£Pfl 

3 d MrMiW, 

4 a 

4b antftii 

4 c RftttRBWi 

4 d Jit! ^tt 3 o 

4e 4)lltt^tSli 

5 

6 mmix* 
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7, 8 U-K« 14b Hfl*W#»t5 5y^7-f^ 

9 S5j6Sffi«||*fcH:Kffi^^«![ 1 4 v *JB?L 

I 0 1 4 v d /K-f K*« 

II #?L®-lr7S .y^S 14 s ^LS^A^oaffi 
12. 13 #*tHAa?L 14 sd 

14a #7L®7^/W^ 



[Si] 
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[19 2] 
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[mi o] 
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